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Estimation of river volumes
Estimation of the river volume was based on data from Xenopoulos et al. (1), Alcamo et al. 
(2), Hugueny (3), Fekete et al. (4), Doll et al. (5), and EarthTrends Watersheds of the World 
(6). The water volume of a river can be calculated by:
Vi = Qi • t  Equation S1
where V is the water volume of river i (m3), Q is the average discharge of river i (m3-s-1) and 
t  is the average residence time of the water in river i (s).
The average river discharge was calculated by:
where Qmouth,i is the discharge at the mouth of river i (m3-s-1) available from WaterGap (2). 
The average distance travelled by each raindrop will depend on the river network pattern. By 
dividing Qmouth,i by 2 to estimate the spatially averaged discharge, we assume that the average 
distance travelled is half of the river’s total length.
The average residence time (in s) was obtained from the river’s total length and the average 
river water velocity:
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where Li is the length of river i (m) and v  is the average velocity of river i (m-s"1). Again, we 
assumed that the average distance travelled of the water is half of the river’s total length. 
Based on Allen et al. (7), a typical river velocity can be derived from river discharge data via:
Vj = 1.067 • Q01035 Equation S4
where vi is the river velocity (m-s"1) and Qi is the average river discharge in river basin i (m3-s" 
1).
Feeding equation 4 into 3, and equations 2 and 3 into equation 1 reveals that:
V mouth,i
1.067 •
f  Q \
mouth, i
0.47 •





The derivation of dQmo^uttlj/dTEMP for all the 214 river basins was taken as a starting point in 
the calculation of the effect factor for global warming, using year 2100 as a future reference 
year. The river basin-specific dQmouth/dTEM P  was calculated by dividing the discharge at the 
mouth of each river basin with the global mean temperature change in 2100. As reported in 
IPCC (8) and MA (9), global mean temperature changes are projected within the range of 1.9 
to 4.4 by the year 2100, depending on the scenario chosen (see Table S1). The effect factors 
were calculated for five global climate scenarios to project freshwater fish species loss for the 
year 2100 by multiplying dQmouth/dTEM P  with dPDF/dQmouthi over all river basins included.
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temperature change in 
2100 (°C)
A2 A heterogeneous world with continuously increasing population growth rate. 
Regionalized and fragmented economic growth and slow technological change.
4.4
B2 A world with intermediate levels of economic and population growth, and 
emphasize on local solutions to economic, social, and environmental 
sustainability. Technological change is faster than A2.
3.2
FW Regionalized and fragmented world. Reactive approach to the global 
environmental problems. High population growth with low economic 
development and technological change. The gap between rich and poor countries 
increases over time.
3.3
GO Strong global action with emphasis on trade and economic growth. Offer an 
equal access on public goods and services. Reduce poverty by improving human 
well-being. Reactive approach to the global environmental problems.
3.5
TG Strong global action, with emphasis on green technology. High economic 
growth. Proactive approach to the global environmental problems using 
technology and market-oriented institutional reform. Focusing on economic, 
education and human well-being. Symbiotic benefits for both the environment 
and economy.
1.9
Influence of including river basins located above 42o
Greenhouse gas emissions
Figure S1 shows the effect factors for greenhouse gases for five global scenarios in 214 and 
297 river basins. The average effect factor for 214 river basins included is 2.04-109 
PDF-.m3oC-1. When including other river basins that located at the higher latitude (> 42o), the 
average effect factor increases to 2.07-109 PDFm3oC-1. A relatively high potential freshwater 
fish species loss is reported in B2 scenario per degree of temperature increase compared to the 
other future scenarios. This finding can be explained by the fact that in the B2 scenario the 
decrease in water discharge is predicted is due to the low water discharge in this scenario 
compared to other scenarios in rivers with the highest effect factors, i.e. the rivers below 42 
degrees latitude with the highest river length. This results in a relatively high value for 
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Figure S1. The effect factors for greenhouse gas emissions (PDFm3oC-1) based on IPCC and 
MA scenarios for 214 and 297 river basins, respectively.
Normalization factors
Characterization factors, water consumption in year 1995 and normalization factors for water 
consumption for 112 river basins were included. Due to lack of data, we were not able to 
derive normalization factors for all river basins considered in this study. To derive 
normalization factors for water consumption, we started with water withdrawal data for 
households, irrigation, industry, and livestock sectors representative for year 1995 from the 
WaterGap model (2, 10). We converted water withdrawal to water consumption by using 
continent-specific water withdrawal-consumption ratios derived from Shiklomanov (11), i.e. 
for Europe = 43%, North America = 34%, Africa = 72%, Asia = 62%, South America = 53% 
and Australia = 58%. The total population for the 112 river basins included is 2.65 1 09. 
Normalization factors were expressed in unit of the potentially disappeared fraction of fish 
species for river-specific water consumption (PDF-m3/capita). The total normalization factor 





















E W . CF,
NF = _i________
wc E  N. Equation S6
,
where W, is the water consumption in river basin i (m3-yr-1), CF, is the characterization factor 
for river basin i (PDF-m3-yr-m-3) and N, is the number of capita in river basin i (capita).
The normalization factors for global warming were based on the global greenhouse gas 
emissions for year 2000. The total population numbers in the world in 2000 is 6.1109 (12). 
Normalization factors were expressed in unit of the potentially disappeared fraction of fish 
species over a certain river volume due to global greenhouse gas emissions in 2000 
(PDF-m3/capita). The total normalization factor for greenhouse gas emissions (NFghg) was 
calculated by:
E M x • CFX
NF„h„ = N  Equation S7
world
where Mx is the emitted quantity of a substance x  (kg), CFx is the characterization factor for 







Average river discharge Calculated river Effect factor for 
River length at the mouth volume global warming
River basins below 42 degrees latitude (km) (km3'yr_1) (m3) (PDF'm3-oC"1)
Nil (Af., int.) 5909 75.87 1.60E+09 *
Senegal (Guinée-Sénégal) 1680 9.94 7.34E+07 6.12E+06
Gambia (Guinée-Gambie) 745 6.76 2.31E+07 1.29E+06
Tominé ou Rio Corubal (Guinée-Guineé Bissau) 463 17.82 3.42E+07 9.67E+05
Konkouré (Guinée) 303 13.08 1.69E+07 2.70E+05
Kolenté (Guinée, Great Scarcies) 240 28.05 2.66E+07 4.07E+05
Jong (Sierra Leone) 249 17.85 1.84E+07 1.09E+05
Sewa (Sierra Leone) 240 17.41 1.73E+07 1.24E+05
Moa (Guinée-Sierra Leone) 425 26.14 4.42E+07 2.52E+05
Mano (Libéria) 276 10.79 1.30E+07 2.66E+04
Loffa (Guinée-Libéria) 349 15.81 2.31E+07 4.37E+04
St Paul (Libéria) 410 36.46 5.75E+07 2.26E+04
Nipoué (Cess, Libéria-RCI) 332 16.94 2.34E+07 *
Cavally (Libéria-RCI) 379 25.70 3.88E+07 *
Dodo (aka Déo) (RCI) 89 19.35 7.04E+06 *
San Pédro (RCI) 193 2.55 2.49E+06 *
Sassandra (RCI) 569 30.61 6.82E+07 *
N'Zo (a. Sassandra) (RCI) 243 3.25 3.91E+06 *
Boubo (RCI) 130 2.69 1.76E+06 *
Bandama (RCI) 692 23.26 6.48E+07 *
Yani (s.a. Bandama) (RCI) 167 23.26 1.56E+07 *
S7
Table S2. River characteristics for 214 river basins below 42 degrees latitude (1 -  6) and river-specific effect factor for global warming. Due to 
increased precipitation, the river discharge rate is predicted to increase in some areas (13). River basins with increased discharge were excluded in 
the calculation of the effect factor for global warming.
* - River basins with increased discharge.
River basins below 42 degrees latitude
Marahoué (a. Bandama) (RCI)
N'Zi (a. Bandama) (RCI)





Black Volta (Burkina-Ghana) (a. Volta) 
Nasia (a. W hite Volta) (Ghana)





Niandan (Guinée) (a. Niger)
Bénoué (Nigéria-Cameroun) (a. Niger) 








Kribi ou Kienké (Cameroun)
Lobé (Cameroun)




Cunene ou Kunene (Namibie-Angola)
Average river discharge Calculated river Effect factor for
River length at the mouth volume global warming
































































River basins below 42 degrees latitude
Kasai (a. Zaire) (Zaire-Angola)
Chari (Lac Tchad)





Pongolo ou Maputo (RCA-Mozambique)
Shire (a. ) (Malawi-Mozambique)
Kafue (a. Zambeze) (Zambie)
Ruaha (a. Rufiji) (Tanzanie)



















Pecos (a. Rio Grande)
Average river discharge Calculated river Effect factor for
River length at the mouth volume global warming
































































River basins below 42 degrees latitude
Canadian (s. a. Mississipi) (USA)
Colorado (USA-Mexique)
San Juan (a. Colorado) (USA)
Zuni (s. a. Colorado) (a. Little Colorado)
San Francisco (a. Gila) (USA)
Gila (a. Colorado)
Ohio river (a. Mississipi)
Scioto River (a. Ohio)
Big Darby Creek (s. a. Ohio) (a. Scioto) 
Wabash River (a. Ohio)
Little Wabash River (a. Wabash)
Embarras River (a. W abash)
St Joseph River (s.a. Wabash)
Elk river (s. a. Ohio) (a. Kanawha) 
Cumberland river (a. Ohio)
Green river (a. Ohio)
Kanawha river (a. Ohio)
Tennessee River (a. Ohio)
Muskingum River (s.a. Ohio) (a. Allegheny) 
Allegheny river (a. Ohio)
Little Miami river (a. Ohio)
Hocking river (a. Ohio)
Kinniconick river (a. Ohio)
Licking River (a. Ohio)
Little Scioto river (a. Ohio)
Ohio Brush Creek (a. Ohio)
Olentangy River (a. Little Scioto)
Paint Creek (a. Scioto river)
Scioto Brush Creek (a. Scioto)
Symmes River (a. Ohio)
Tygart Creek (a. Ohio)
Average river discharge Calculated river Effect factor for
River length at the mouth volume global warming

















































































Sucio (a. Lempa) (San Salvador)
Paz (San Salvador)
San Tiguel (ou Miguel) San Salvador)
Paraguay (Brésil-Arg.-Paraguay) (a. Parana) 
Uruguay (Brésil-Arg.-Uruguay)
Magdalena (Colombie)
Rio Negro (a. Amazone) (Colomb.-Venez.-Brésil) 
Parnaiba (Brésil)




Amazon (Br. Mère Maranon) (Pérou-Brésil) 
Maroni (Guyane-Surinam)
Oyapock (Guyane-Brésil)
Average river discharge Calculated river Effect factor for
River length at the mouth volume global warming




































































Vakhsh ou Vachs (fSU) (a. Amu Darya)
Surkhandarya ou Surchandarya (fSU)
Zeravshan (a. Syr Darya) (fSU)
Naryn (a. Syr Darya) (fSU)
Tarim (Chine)
Murgab ou Murghab ou Mourbab (fSU-Afghanistan) Endo 
Kabul (a. Indus) (Afghanistan-Inde)
Salween (Tibet-Chine-Birmanie-Thaï)
Mae Khlong (Thaïlande)
Chao Phrya (Menam) (Thaïlande)
Mekong (Asie Sud-Est, Int.)
Kelani Ganga(Sri Lanka)
Kalu Ganga (Sri Lanka)
Gin Ganga (Sri Lanka)
Nilwala Ganga (Sri Lanka)
Mahaweli Ganga (Sri Lanka)












Average river discharge Calculated river Effect factor for
River length at the mouth volume global warming
































































River basins below 42 degrees latitude
Yellow (Huang He, Huang Ho, China)
Yangtze (Chang Jiang, Yangtze Kiang, China)
Xi Jiang River (Pearl River, Chu Chiang, Zhu, Southeast China) 
Tsengwen River (Southwestern Taiwan)
Tigris (Southeast Turkey and Iraq)
Tanshui (Northern Taiwan)
Tano (W est Africa)
Saloum (W est Africa)
Saint John (W est Africa)
Rokel River (Seli River, W est Africa)
Purus (Northwest central South America)
Pra River (W est Africa)
Pilcomayo (South central South America)
Para-Tocantins (Brazil)
Orange (South Africa)
Ombrone (Tuscany, W estern Italy)
Okavango (Southwest central Africa)
Maranon (Peru)
Little Scarcies (W est Africa)
Kwando River (Southwest Africa/Namibia)
Kura (Russia and Turkey)
Krishna (Karnataka, India)
Kogon (Guinea, W est Africa)
Kaoping River (Southern Taiwan)
Irrawaddy River (Irawadi, Central Myanmar Burma)
Godavari (Central India)
Géba (Guinea Bissau, W est Africa)
Ganges (Ganga, North and northeast Indian subcontinent)
Fatala (W est Africa)
Euphrates (FiratN ehri, Al-Furat, Southwest Asia)
Erhjen River (Southern River)
Average river discharge Calculated river Effect factor for
River length at the mouth volume global warming
































































River basins below 42 degrees latitude
Average river discharge Calculated river Effect factor for
River length at the mouth volume global warming
(km) (km3 yr-1) (m3) (PD Fm 3 ^ 1)
Chobe River (Southwest Africa/Namibia) 1500 34.09 1.98E+08 1.69E+07
Chittar (Tamil Nadu, India) 80 0.00 2.13E+03 6.22E+01
Cauvery (Karnataka, India) 627 7.59 2.15E+07 1.31E+06
Casamance (W est Africa)
Brahmaputra (Dyardanes, Oedanes, Tsangpo, Zangbo, Tibet, China, NE India and
320 3.49 5.47E+06 2.83E+05
Bangladesh) 2948 1045.48 8.37E+09 1.10E+08
Araguaia (Araguaya, Central Brazil)
Athi-Galana-Sabaki River Drainage System (Kenya, from Nairobi eastward to
2627 183.47 1.57E+09 2.32E+07
Mombasa) 962 3.99 1.85E+07 3.18E+04
130
131 Table S3. River characteristics for 83 river basins above 42 degrees latitude (1 - 6) and river-specific effect factor for global warming.
132 * - River basins with increased discharge.
133
Average river discharge Calculated river Effect factor for
River length at the mouth volume global warming
River basin above 42 degrees latitude (km) (km3'yr_1) (m3) (PDF'm3'°C'1)
Scorff (a. Blavet) (France) 75 1.9098 7.47E+05 *
Seine (France) 451 17.124 3.21E+07 *
Lot (a. Garonne) (France) 481 19.359 3.82E+07 2.33E+05
Garonne (France-Espagne) 484 21.098 4.15E+07 2.72E+05
Dordogne (a. Garonne) 483 30.929 5.84E+07 3.26E+05
Po (Italie) 500 52.048 9.64E+07 3.71E+05
Rhin (Suisse-All.-Neth.) 1018 79.748 2.88E+08 1.97E+05
Meuse (France-Belg.-NL) 565 12.816 3.10E+07 *
Nida (a. Vistule) (Pol.) 151 35.927 2.09E+07 9.02E+03
Pilica (a. Vistule) (Pol.) 319 18.886 2.48E+07 6.36E+04
W arta (a. Oder) (Pol.) 808 19.755 6.54E+07 9.21E+04
S14
River basin above 42 degrees latitude
Lyna ou Lava (Pol.)
Bzura (a. Vistule) (Pol.)
Raba (Pol.)
Vistula (Pol.)









Doubs (s.a. Rhône) (a. Saône) (France) 
Gudena (Danemark)
Wye (Severn estuary) (Wales)
Tees (Britain)
Glama (Norvège)




Allier (a. Loire) (France)
Ain (a. Rhone)
Isère (a. Rhone)





































Average river discharge Calculated river Effect factor for
at the mouth volume global warming







































Willamette (a. Columbia) (USA) 
St Laurent (Canada)













Chu ou Tchou (fiSU)








































Average river discharge Calculated river Effect factor for
at the mouth volume global warming































































River basin above 42 degrees latitude
Yukon




Lena (East central Russia)
Kolyma (Russia)
Dneper (W est and southwest Russia)
Amur (Hei-lung chiang, Northeast Asia













Average river discharge Calculated river Effect factor for
at the mouth volume global warming











134 Table S4. Characterization factors, water consumption and normalization factors for water
135 consumption. Characterization factors were calculated for 214 river basins. The data for water
136 consumption, representative for the year 1995, were available for 112 river basins (2, 10, 11).
Characterization factor W ater consumption Normalization
River basin (P D F m 3 y r m -3) 1995 factor 
_________________________________________________________ (m3 yr-1)___________ (P D F m 3)
Nil (Af., int.) 8.42E-03 5.41E+09 4.56E+07
Senegal (Guinée-Sénégal) 2.96E-03 4.34E+08 1.28E+06
Gambia (Guinée-Gambie) 1.36E-03 1.46E+08 1.99E+05
Tominé ou Rio Corubal (Guinée-Guineé Bissau) 7.67E-04 7.75E+07 5.94E+04
Konkouré (Guinée) 5.18E-04 3.34E+07 1.73E+04
Kolenté (Guinée, Great Scarcies) 3.79E-04
Jong (Sierra Leone) 4.12E-04
Sewa (Sierra Leone) 3.98E-04 1.01E+07 4.04E+03
Moa (Guinée-Sierra Leone) 6.76E-04 2.80E+07 1.89E+04
Mano (Libéria) 4.82E-04 5.43E+06 2.61E+03
Loffa (Guinée-Libéria) 5.85E-04 3.47E+06 2.03E+03
St Paul (Libéria) 6.30E-04 3.52E+07 2.22E+04
Nipoué (Cess, Libéria-RCI) 5.53E-04
Cavally (Libéria-RCI) 6.04E-04 1.24E+07 7.48E+03
Dodo (aka Déo) (RCI) 1.46E-04
San Pédro (RCI) 3.91E-04 2.39E+06 9.33E+02
Sassandra (RCI) 8.91E-04 6.58E+07 5.86E+04
N'Zo (a. Sassandra) (RCI) 4.81E-04
Boubo (RCI) 2.62E-04
Bandama (RCI) 1.11E-03 8.88E+07 9.90E+04
Yani (s.a. Bandama) (RCI) 2.68E-04
Marahoué (a. Bandama) (RCI) 4.27E-04
N'Zi (a. Bandama) (RCI) 8.63E-04
Kan (s.a. Bandama) (RCI) 1.01E-03
Agnébi (RCI) 5.64E-04
Comoé (RCI-Burkina) 1.39E-03 6.84E+07 9.53E+04
Bia (RCI-Ghana) 4.99E-04 1.76E+07 8.76E+03
Volta (Ghana-Burkina) 2.02E-03 4.34E+08 8.79E+05
Black Volta (Burkina-Ghana) (a. Volta) 2.43E-03
Nasia (a. W hite Volta) (Ghana) 3.91E-04
Daka (a. Volta) (Ghana) 1.72E-04
Mono (Togo) 8.08E-04 2.75E+07 2.22E+04
Ouémé (Bénin) 8.86E-04 6.19E+07 5.48E+04
Ogun (Nigéria) 7.62E-04 1.17E+08 8.89E+04
Niger (Afr. Int.) 5.59E-03 7.84E+08 4.38E+06
Niandan (Guinée) (a. Niger) 5.66E-04
Bénoué (Nigéria-Cameroun) (a. Niger) 2.02E-03
Sokoto (a. Niger) (Nigeria) 4.33E-04
Cross (Nigéria-Cameroun) 7.01E-04 1.73E+08 1.21E+05
Mungo (Cameroun) 2.33E-05 1.13E+07 2.63E+02
Dibamba (Cameroun) 2.47E-04
Wouri (Cameroun) 2.64E-04 2.47E+07 6.52E+03
Sanaga (Cameroun) 1.17E-03 1.33E+08 1.55E+05
Nyong (Cameroun) 6.51E-04 2.66E+07 1.73E+04




(PD Fm 3 yrm -3)





(P D F m 3)
Kribi ou Kienké (Cameroun)
Lobé (Cameroun)




Cunene ou Kunene (Namibie-Angola)
Kasaï (a. Zaïre) (Zaïre-Angola)
Chari (Lac Tchad)





Pongolo ou Maputo (RCA-Mozambique)
Shire (a. ) (Malawi-Mozambique)
Kafue (a. Zambèze) (Zambie)




















Pecos (a. Rio Grande)
Canadian (s. a. Mississipi) (USA)
Colorado (USA-Mexique)
San Juan (a. Colorado) (USA)
Zuni (s. a. Colorado) (a. Little Colorado)
San Francisco (a. Gila) (USA)
Gila (a. Colorado)
Ohio river (a. Mississipi)
Scioto River (a. Ohio)
Big Darby Creek (s. a. Ohio) (a. Scioto) 
Wabash River (a. Ohio)
Little Wabash River (a. W abash)
Embarras River (a. W abash)
St Joseph River (s.a. Wabash)
























































(PD Fm 3 yrm -3)





(P D F m 3)
Cumberland river (a. Ohio)
Green river (a. Ohio)
Kanawha river (a. Ohio)
Tennessee River (a. Ohio)
Muskingum River (s.a. Ohio) (a. Allegheny) 
Allegheny river (a. Ohio)
Little Miami river (a. Ohio)
Hocking river (a. Ohio)
Kinniconick river (a. Ohio)
Licking River (a. Ohio)
Little Scioto river (a. Ohio)
Ohio Brush Creek (a. Ohio)
Olentangy River (a. Little Scioto)
Paint Creek (a. Scioto river)
Scioto Brush Creek (a. Scioto)
Symmes River (a. Ohio)

















Sucio (a. Lempa) (San Salvador)
Paz (San Salvador)
San Tiguel (ou Miguel) San Salvador)
Paraguay (Brésil-Arg.-Paraguay) (a. Parana) 
Uruguay (Brésil-Arg.-Uruguay)
Magdalena (Colombie)
Rio Negro (a. Amazone) (Colomb.-Venez.-Brésil) 
Parnaiba (Brésil)

































































Characterization factor W ater consumption Normalization 
(P D F m 3 y r m -3) 1995 factor 
________________________________(m3 yr-1)___________ (P D F m 3)
Surkhandarya ou Surchandarya (fSU)
Zeravshan (a. Syr Darya) (fSU)
Naryn (a. Syr Darya) (fSU)
Tarim (Chine)
Murgab ou Murghab ou Mourbab (fSU-Afghanistan) 
Endo
Kabul (a. Indus) (Afghanistan-Inde)
Salween (Tibet-Chine-Birmanie-Thaï)
Mae Khlong (Thaïlande)
Chao Phrya (Menam) (Thaïlande)
Mekong (Asie Sud-Est, Int.)
Kelani Ganga(Sri Lanka)
Kalu Ganga (Sri Lanka)
Gin Ganga (Sri Lanka)
Nilwala Ganga (Sri Lanka)
Mahaweli Ganga (Sri Lanka)












Yellow (Huang He, Huang Ho, China)
Yangtze (Chang Jiang, Yangtze Kiang, China)
Xi Jiang River (Pearl River, Chu Chiang, Zhu, Southeast 
China)
Tsengwen River (Southwestern Taiwan)
Tigris (Southeast Turkey and Iraq)
Tanshui (Northern Taiwan)
Tano (W est Africa)
Saloum (W est Africa)
Saint John (West Africa)
Rokel River (Seli River, W est Africa)
Purus (Northwest central South America)
Pra River (W est Africa)
Pilcomayo (South central South America) 
Parâ-Tocantins (Brazil)
Orange (South Africa)
Ombrone (Tuscany, Western Italy)
Okavango (Southwest central Africa)
Maranon (Peru)
Little Scarcies (West Africa)
Kwando River (Southwest Africa/Namibia)
Kura (Russia and Turkey)
Krishna (Karnataka, India)
Kogon (Guinea, W est Africa)























































(P D F m 3 y r m -3)





(P D F m 3)
Irrawaddy River (Irawadi, Central Myanmar Burma) 2.06E-03 9.58E+08 1.98E+06
Godavari (Central India) 1.31E-03
Géba (Guinea Bissau, W est Africa) 1.06E-03
Ganges (Ganga, North and northeast Indian subcontinent) 2.41E-03 1.29E+11 3.11E+08
Fatala (W est Africa) 3.51E-04
Euphrates (Firat Nehri, Al-Furat, Southwest Asia) 3.75E-03
Erhjen River (Southern River) 6.90E-05
Chobe River (Southwest Africa/Namibia) 2.32E-03
Chittar (Tamil Nadu, India) 3.31E-04
Cauvery (Karnataka, India) 1.13E-03
Casamance (West Africa) 6.27E-04
Brahmaputra (Dyardanes, Oedanes, Tsangpo, Zangbo,
Tibet, China, NE India and Bangladesh) 3.20E-03 8.47E+09 2.71E+07
Araguaia (Araguaya, Central Brazil) 3.42E-03 1.83E+08 6.26E+05
Athi-Galana-Sabaki River Drainage System (Kenya, from




139 Table S5. Characterization factors, emissions in year 2000 and normalization factors for 63
140 greenhouse gas emissions, based on 100-year time horizon. The emissions in year 2000 were
141 taken from Sleeswijk et al. (14). Due to the data availability, we provide the normalization
142 factors for 21 greenhouse gas emissions.
Characterization factor Emission in year 2000 Normalization factor 
Substance ( P D F m V k g 1) (kg) (P D F m 3)
CO2 8.53E-05 2.85E+13 2.43E+09
CH4 1.69E-03 2.99E+11 5.04E+08
n 2o 2.78E-02 1.15E+10 3.19E+08
CFC-11 4.43E-01 4.06E+07 1.80E+07
CFC-12 1.02E+00 1.01E+08 1.02E+08
CFC-13 1.35E+00
CFC-113 5.72E-01 3.86E+06 2.21E+06
CFC-114 9.37E-01 2.07E+06 1.94E+06
CFC-115 6.87E-01 8.73E+05 6.00E+05
Carbon tetrachloride 1.31E-01 4.17E+05 5.44E+04
Methyl bromide 4.48E-04
Methyl chloroform 1.37E-02 3.57E+05 4.87E+03
HCFC-22 1.69E-01 3.00E+08 5.06E+07
HCFC-123 7.23E-03
HCFC-124 5.68E-02 3.93E+06 2.23E+05
HCFC-141b 6.76E-02 1.66E+08 1.12E+07
HCFC-142b 2.16E-01 5.09E+07 1.10E+07
HCFC-225ca 1.14E-02
HCFC-225cb 5.55E-02
Halon-1211 1.76E-01 4.82E+06 8.48E+05
Halon-1301 6.66E-01 9.26E+05 6.17E+05




HFC-125 3.27E-01 7.40E+06 2.42E+06
HFC-134a 1.33E-01 1.30E+08 1.73E+07
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